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ABSTRACT
The objective of our paper was to analyze the distributional patterns of trilophodont gomphotheres, 
applying an event-based biogeographic method. We have attempted to interpret the biogeographical 
history of trilophodont gomphotheres in the context of the geological evolution of the continents they 
inhabited during the Cenozoic. To reconstruct this biogeographic history we used DIVA 1.1. This 
application resulted in an exact solution requiring three vicariant events, and 15 dispersal events, most 
of them (i.e., 14) occurring at terminal taxa. The single dispersal event at an internal node affected the 
common ancestor to Sinomastodon plus the clade Cuvieronius – Stegomastodon. A vicariant event took 
place which resulted in two isolated groups: (1) Amebelodontinae (Africa – Europe – Asia) and (2) 
Gomphotheriinae (North America). The Amebelodontinae clade was split by a second vicariant event into 
Archaeobelodon (Africa and Europe), and the ancestors of the remaining genera of the clade (Asia). In 
contrast, the Gomphotheriinae clade evolved mainly in North America. A dispersal event expanded the 
range of the common ancestor to Sinomastodon plus the clade Cuvieronius - Stegomastodon to include 
Asia again. A new vicariant event split North America and Asia resulting in the isolation of Sinomastodon 
in the latter, and the ancestor of the clade Cuvieronius - Stegomastodon in the former.  Finally, these two 
genera reached South America in two independent dispersal events. This biogeographic history has been 
driven by sea-level changes. During the low sea-level episodes, trilophodont gomphotheres expanded 
its geographical distribution by means of dispersion events, and during high sea-level episodes suffered 
vicariant events.
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RESUMEN
El objetivo del trabajo fue analizar el modelo de distribución de los gonfoterios trilofodontos, 
aplicando un método biogeográfico basado en eventos. Se ha tratado de interpretar la historia 
biogeográfica de los gonfoterios trilofodontos en el contexto de la evolución biológica de los continentes 
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el programa DIVA 1.1. Sus resultados indican tres eventos vicarantes y 15 dispersivos, la mayoría de 
ellos (i.e., 14) acontecidos en los taxones terminales. El único evento dispersivo en un nodo interno 
afectó al ancestro común de Sinomastodon más el clado Cuvieronius – Stegomastodon. Un primer 
evento vicariante dio lugar a dos grupos aislados: (1) Amebelodontinae (África – Europa – Asia) y (2) 
Gomphotheriinae (Norte América). El clado Amebelodontinae, por un segundo evento, se escindió en 
Archaeobelodon (África y Europa) y los ancestros de los géneros restantes del clado (Asia). En contraste, 
el clado  Gomphotheriinae evolucionó principalmente en Norte América. Un evento dispersivo expandió 
el rango del ancestro común de Sinomastodon más el clado Cuvieronius - Stegomastodon para incluir 
Asia de nuevo. Un nuevo evento vicariante separó a Norte América y Asia, dando lugar al aislamiento 
de Sinomastodon en Asia, y al del ancestro del clado Cuvieronius – Stegomastodon en Norte América. 
Finalmente, estos dos géneros alcanzan América del Sur en dos eventos dispersivos independientes. 
Esta historia biogeográfica ha sido dirigida por los cambios en el nivel del mar. Durante los momentos 
donde los niveles del mar fueron más bajos los gonfoterios trilofodontos expandieron su distribución 
geográfica por dispersión, mientras que en los momentos en los que los niveles fueron más altos sufrieron 
eventos de vicariancia.


















	According	 to	 Shoshani	 and	Tassy	 (1996),	 the	
Proboscidea	may	have	undergone	three	major	radiation	




gomphotheres and stegodontids; finally, the third occurred 
from	the	latest	Miocene	to	the	Pleistocene,	and	affected	













plates and were hypsodont. Proboscideans in the first radia-
tion	were	mostly	browsers,	whereas	those	in	the	second	and	
third	radiations	were	mostly	grazers	(Maglio,	1973).

































Rhynchotherium, Amebelodon, Serbelodon, Platybelodon,	
and	Torynobelodon),	though	the	number	of	genera	declined	






like the changing configuration of continents and oceans, 
have	affected	 their	evolution	and	biogeography	(e.g.,	
Shoshani	and	Tassy,	1996,	2005;	Shoshani,	1998).	The	

















as the western Indo-Pacific ocean (Popov et al.,	2004).	
The	geodynamic	changes	in	landscapes	and	environments	




































been considered to be a difficult task because of their great 























congruence	between	 the	stratigraphic	 record	and	 the	
phylogenetic	hypotheses.
A	phylogeny	and	the	knowledge	of	the	geographical	



























































































































































































































Archaeobelodon Tassy, 1984 was confined to Africa and 
Europe	(in	Africa	around	19-16	Ma,	and	in	Europe	around	
15.5-13	Ma	following	Pickford,	2003),	and	the	ancestors	
of the remaining genera of the clade were confined to Asia. 
This	vicariant	event	probably	took	place	around	the	Early	
to	Middle	Miocene	boundary	(Burdigalian-Langhian).	









































































Figure 2. Map showing the distribution of gomphotheres. Symbols: □: Phiomia, North Africa; ○: Protanancus,	North	Africa	and	Asia	(China,	Mongolia,	
Turkey	and	Pakistan);	∧:	Archaeobelodon, North Africa and Europe (France and Spain); ●: Serbelodon,	China	and	North	America	(California	and	
Nebraska);	∨:	Amebelodon, Noth Africa, China, and North America; ◄: Platybelodon,	East	Africa,	South	Asia,	China,	Mongolia,	Europe,	and	North	
America;	>:	Gomphotherium, North and East Africa, South Asia, China, Europe, and North America; ■: Rhyncotherium, North America; ◊: Eubelodon,	
North	America	(Nebraska);	*:	Gnathabelodon, North America (Kansas); ♦: Sinomastodon, East Asia, China, and Mongolia; ☼: Cuvieronius,	North	and	
South	America;	X	:	Stegomastodon,	North	and	South	America.
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